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As	an	example,	let’s	take	the	case	of	n=4	and	d=3	(see pictures at the bottom of 
the poster).	The	positions	and	velocities	of	four	balls	in	three-dimensional	space	
can	be	determined	by	4*3	+	4*3	=	24	numbers	(three	components	of	position	and	
three	of	velocity	for	each	ball).	The	basic	idea	of	the	so-called	brute-force	
simulation	approach	is	to	select	the	input	set	- making	sure	that	the	balls	do	not	
penetrate	each	other	initially	- and	following	the	laws	of	physics	to	compute	the	
number	of	resulting	collisions.	Then	repeat	the	experiment	many,	many	times	
with	different	input	sets.	
Collisions	between	each	pair	of	balls	are	computed	based	on	a	
method	of	collision	detection	used	in	computer	graphics.	
Multidimensional	calculus	yields:
Case	of	c	=	8	for	n	=	4,	d	=	3
Collisions	are	computed	between	each	
pair	of	balls	and	the	collision	with	the	
smallest	time	is	selected	for	
processing.	New	velocities	are	
computed	from	the	laws	of	physics	
shown	in	the	upper	system	of	
equations	and	the	search	for	collisions	
repeats	until	no	more	collisions	occur.
